EXHIBIT 3

SAMPLE INTERFERENCE STUDY
FOR
DESIRED/UNDESIRED MDS AND ITFS STATIONS

Figure 1: Provides complete details of proposed and/or modified MDS/ITFS
facility on which study is based.

Figure 2: Provides complete details of "Desired" ITFS station to be protected
including registered receive site data. The second part of this
section provides itemized details of interference study along with
resulting D/U ratio figures. ITFS stations requesting 15-mile
protection would also include a Figure 3 analysis, see below.

Figure 3: Provides details of protected MDS/ITFS station with 15-mile
protected study. Hypothetical receive points analyzed could be fixed
or vary from study to study. The Vega Group supports fixed points
to maintain the standardization sought by the Commission.

Additional

Figure(s): Claims of noninterference due to conditions such as terrain blockage
could be illustrated in any additional figures and applicant feels is
appropriate such as terrain shadow maps. Alternatively, consent
statements could be included as additional figures as well. The
burden will be on the applicant to conclusively demonstrate that no
interference will occur or that the “Desired" station will accept any
detected interference.

Glossary of

Terms: Applicants would include the Glossary of Terms which define and
clarify fields included in the interference study.

NOTE: The Vega Group:

a.) Opposes studies that extend to 100 miles since 65 miles is
more appropriate;

b.)  Opposes studies that include points that claim to be "over-the-
horizon" or "blocked by terrain* without providing a D/U ratio
first;



d.)
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Supports the industry’s joint development of a standardized
interference study to be available for all applicants, permittees
and/or licensees; and

Opposes the Commission’s proposal to complete interference
studies on behalf of the industry as this will lead to further
processing delays.



TECHNICAL CHARACTERISTICS OF PROPOSED (UNDESIRED) STATION

{029.11)

INDEPENDENT SCHOOL DISTRICT #492

STATION LOCATION:
CALL SIGN:

FCC FILE NUMBER:
FREQUENCY:
NORTH LATITUDE:

WEST LONGITUDE:

TRANSMITTER OQUTPUT POWER:

TRANSMISSION LINE LOSS:
MAX ANT. GAIN:

ANTENNA TYPE:

MAX E.R.P.

POLARIZATION:

ORIENTATION OF MAIN LOBE:
NUMBER OF ANTENNAS USED:
GROUND LEVEL:

ANTENNA RADIATION CENTER:

FIGURE 1

{c) copyright 1994

AUSTIN, MINNESOTA

NEW

NEW
G1-G4 (+ OFFSET)
43° 40 33"

93° 00’ 09"

43dBm

5.1dB

14dBi

ANDREW HMD16HO
51.9dBm
HORIZONTAL
OMNIDIRECTIONAL
1

1210' AMSL

394’ AGL



ITFS INTERFERENCE STUDY

Page 1 of 2
TECHNICAL CHARACTERISTICS OF DESIRED STATION:
Station: Regents of University of Minnesota City: Hader :
Call Sign: WIG34 File #: BMLIF-880105DA
Latitude: 44°21'02" Longitude: 92°46'53"
Ant Type/Polarization: Andrew P8F-25D Horizontal
Ant Azimuth: 146°
GL (ft. AMSL): 1250 ft.
Rad Center (ft. AGL): 395 fi.
Site Name Distance Bear DS DS
Site # LAT/LON to DS to DS E.R.P. FSPL
RT25 Mayo Foundation® 276 325.7° 60.1 -133.3
44°01'12" 92°28'06" FCC Std.
RAT26 University of Minnesota 28.6 326.5 60.1 -133.7
44°00'23" 92°27'45" FCC Std.
RT27 IBM Cormporation 24.2 326.6 60.1 -133.2
44°03'29" 92°30'42* FCC Std.

*Coordinates listed for this site in the
application are incomect.

(c) Copyright 1994

RX Max
Gain

33.9
20.0

3385
20.0

31.4
20.0

State: Minnesota

Freq: G1-G4

TX Power (dBm): 30

Max Ant Gain: 33.9 dBi

Line Loss: 3.8

Max E.R.P. (dBm): 60.1 dBm

DS Signal
Level (dBm)

39.3
563.2

40.1
53.6

40.7
52.1

¢ 40 T AOVd
¢ TanoI1d



ITFS INTERFERENCE STUDY
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UNDESIRED STATION PARAMETERS AND RESULTS:
Distance from DS to UNS: 47.9 miles (76.9 km)
Bearing from DS to UNS: 193.3°
Desired Polarization: Horizontal
Undesired Polarization: Horizontal
Required D/U Ratio: 45 dB Co-Channel/28 dB with offset

UNS UNS Dist Bear UNS
Site # E.R.P. to AX to RX FSPL
RT25 51.9 35.7 48.3 -135.6
RT26 51,9 353 49.8 -136.5
RT27 519 36.0 42.9 -135.7

REC
Angle

97.4

FCC std.

96.7

FCC Std.

103.7

FCC Std.

(c) Copyright 1994

(027.11)

RX Ant
Gain

+0.9
+2.0

+1.5
+2.0

UNS Signal
Level (dBm)

82.8
81.7

82.1
81.6

82.4
82.8

D/U
Sum

43.5
28.5

42.0
28.0

41.7
30.7

7 40 T IOV

7 TANOI1d



WALTER L. BUSH, JR.*

STATION LOCATION:
CALL SIGN:

FCC FILE NUMBER:
FREQUENCY:
NORTH LATITUDE:

WEST LONGITUDE:

TRANSMITTER OUTPUT POWER:

TRANSMISSION LINE LOSS:
MAXIMUM ANTENNA GAIN:
ANTEfNNA TYPE:

MAXIMUM E.R.P.:
POLARIZATION:

ORIENTATION OF MAIN LOBE:
NUMBER OF ANTENNAS USED:
GROUND LEVEL:

ANTENNA RADIATION CENTER:
FIGURE 3

(c) copyright 1994

*License under modification

TECHNICAL CHARACTERISTICS OF DESIRED STATION

AUSTIN, MINNESOTA
WMH332
50715-CM-P-93
F1-F4

43° 38’ 18"

93° 08’ 49" |

43dBm

4dB

13dBi

ANDREW HMD12VO
52dBm

VERTICAL

OMNI

1

1300 AMSL

350" AGL
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PROTECTED SERVICE AREA INTERFERENCE STUDY

FIGURE 3
PAGE 3 OF 4
*DESIRED STATION: Walter L. Bush, Jr.--Austin, Minnesota ' -
"RADIO HORIZON: 35.8 miles » Distance to Desired: 7.7 miles « Bearing to Desired: 250 3° ’
*REQUIRED CO-CHANNEL D/U RATIO: 45dB
*REQUIRED CO-CHANNEL D/U RATIO WITH OFFSET: 28dB
*"REQUIRED ADJACENT-CHANNEL D/U RATIO: 0dB
*FCC STANDARD REFERENCE RECEIVE ANTENNA USED
DESINED STATION DATA UNDESIRED STATION DATA
AZIMUTH DISTANCE DESIREC DESIRED SIGNAL ANGLE TO REC DISTANCE UNDESIRED UNOES SIGNAL o
FROM DESIRED FRAOM DESIRED FSPL REC ANT GAIN ERP LEVEL FROM UNDESIRED JOREC  FSPL AEC ANGLE REC GAIN ERP LEVEL RATIO
o} 16 -128.1 20 52 861 3289 14.5 -127.7 301 -16 510 91.8 357
30 15 -128.1 20 52 561 1.5 103 -124.8 285 .18 519 B8.8 328
60 18 -128.1 20 52 56.1 497 76 -122.2 103 -5 518 763 19.2
80 16 -128.1 20 52 B6.1 108.5 82 -122.8 188 -13 619 839 278
120 16 -1281 20 52 56.1 150.3 118 -126.8 303 <16 519 89.9 a3s
150 15 -128.4 20 52 661 1784 166 -1284 291 -16 519 026 364
180 15 -128.1 20 62 66.1 2024 18.0 +130.1 224 -18 510 942 381
210 16 -128.1 20 52 56.1 ’ 2235 214 -131.2 135 -7 §1.0 863 302
240 is -128.1 20 52 561 2436 226 -131.8 3.6 [ 518 797 236
270 16 -128.4 20 52 56.1 2635 224 -131.8 6.5 -1 519 0.7 2486
300 16 -128.1 20 62 56.1 2838 208 -130.8 16.2 } {3 519 020 50
330 16 -128.1 20 52 B6.1 30583 18.'0 -129.6 24.7 -18 518 . 037 376
o] 10 -124.5 20 7 625 31568 104 -124.0 448 -16 51.9 89.0 366
30 10 -124.5 20 82 525 340.0 64 -120.7 600 -18 51.6 848 323
60 10 -124.5 20 52 525 310 28 -1138 280 -18 519 778 251
20 10 -124.6 20 52 5256 133.2 3.8 -116.2 43.2 -18 519 80.3 278
120 10 -124.5 20 §2 62.5 160.3 7.7 -1223 493 -18 519 86.4 336
150 10 -124.5 20 52 62.5 1913 115 -1287 413 -18 619 89.8 373
180 10 1245 20 52 526 208.3 146 -127.8 203 -6 . 519 919 394
210 10 -124.5 20 52 62.5 2216 168 -128.9 17.5 44 519 91.0 385
240 10 -124.5 20 62 525 244.5 17.6 «120.6 45 -1 519 788 261
270 10 -124.5 20 52 52.6 261.6 174 -120.4 8.5 ) -6 510 82.6 300
300 10 -124.8 20 62 525 2787 164 -128.7 213 -18 §1.0 928 403

330 10 -124.8 20 52 626 2865 136 -127.2 335 16 610 913 388
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PROTECTED SERVICE AREA INTERFERENCE STUDY

*DESIRED STATION: Walter L. Bush, Jr.--Austin, Minnesota

*RADIO HORIZON: 35.8 miles ¢ Distance to Desired: 7.7 miles « Bearing to Desired: 250.3°
‘REQUIRED CO-CHANNEL D/U RATIO: 45dB

*REQUIRED CO-CHANNEL D/U RATIO WITH OFFSET: 28dB

"REQUIRED ADJACENT-CHANNEL D/U RATIO: 0dB

*FCC STANDARD REFERENCE RECEIVE ANTENNA USED

DESIRED STATION DATA UNDESIRED STATION DATA

AZIMUTH OISTANCE DESIRED DESIRED SIGNAL ANGLE TO REC DISTANCE UNOESIRED UNDES  SIGNAL DU
FROM DESIAED FROM DESIRED FSPL  REC ANT GAIN £RP. LEVEL FROM UNDESIRED ~ TOREC  FSPL REC ANGLE REC GAIN ERP LEVEL  AATIO
0 5 1186 20 52 465 2886 7.6 1222 714 -16 519 863 398
30 5 1185 20 52 465 2603 50 -118.6 8.7 -16 519 826 36.1
60 5 4185 20 52 485 268.1 28 -1135 1510 .28 610 866 404
90 5 11856 20 82 465 2206 2.4 -115.2 130.8 -23 61.9 863 398
120 5 186 20 52 465 2096 58 -119.8 80.6 -18 519 839 374
160 5 4186 20 52 465 2143 83 1220 642 -18 618 87.0 405
180 5 1188 20 g2 485 2236 105 1249 436 -6 519 890 425
210 5 1186 20 52 466 2346 118 -126.1 248 -18 619 00.2 a7
240 § 1186 20 62 465 2463 126 -126.6 63 -1 519 757 202
270 5 1185 20 62 465 258.1 12,6 -126.6 1.9 -5 519 706 331
300 6 186 20 52 465 269.6 116 1257 30.4 -1 51.8 89.8 433
330 5 -118.8 20 62 466 2803 0.8 -124.4 19.7 -16 519 886 420

131 11
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GLOSSARY OF TERMS

TECHNICAL CHARACTERISTICS OF PROPOSED (UNDESIRED] STATION:

STATION LOCATION: Clty ond State focation of transmitter shta.

CALL SIGN: FCC 1saued calf sign. Blank I a new station.

FCC FILE NUMBER: FCC fasued lile number, Blank it now statlon with no knawn assigned number,

FREQUENCY: Aduai channal pumber or subgroup.

NOHTI"i LATITUDE: Transmilter geogrophic latfiuda.

WEST LONGITUDE: Transmitter geographic longftude,

TRANSMITTER OUTPUT POWER: Quiput power In dBm befora any fosses.

TRANSMISSION LINE LOSS: All insartion losses in d8,

MAX ANT. GAIN: Maximum galn of fransmitting antenna in dBI.

ANTENNA TYPE: Manutacturer and modai of iransmitling and antenna,

MAX ERP: Maximum Elfective Radlated Power In d8m.

POLARIZATION: Potadzation of antenna.

ORIENTATION OF MAIN LOBE: Azimuth of the malin radiation loba In degreas; "OMNI® If Omnidlrectionat
antonna ysad.

NUMBER OF ANTENNAS USED: Total number of transmit ground olavallon anfennas in use.

GROUND LEVEL: Ground Efavallon Abova Mean Sea Loval of transmilter site in teetl.

ANTENNA RADIATION CENTER: Height of antenna radlation centedine Abova Ground Lavel In feet. -

TECHNICAL CHARACTERISTICS OfF DESIRED STATION:

STATION: Applicant, Pommilttea or Liconsea name as it appears on FCC appfication.

CITY/STATE: Clty and State locatlon of lransmiter sfle.

CALL SIGN: FCC Issued calf sign. Blank if a now statlon.

FCC FILE NUMBER: FCC lasued flle numbar, Blank If a naw station with no known assigned
number,

FREQUENCY: Adual channel number or subgroup.

LATITUDE: Transmiller geagraphlc falftuda.

LONGITUDE: Tranamitler geographic longiude.

™. POWEH(dBm):' Qutput power In d8m belore any lassos.

ANTENNA TYPEPOLARIZATION: Manufadurer and model of iransmiiting antenna and correspanding polarization.

MAX ANT, GAIN: Maximum gain of {mnzmilting enfenna in dBI,

ANT AZIMUTH: Azimuth of tho main rdiation lobe In dogroes; “OMNI* If Omnkiirectional

antanna usad.

(c) Copyright 1993



LINE LOSS:
GL (f. AMSL);
AAD CENTER (fl. AGL):

MAX ERP(dBm):

INTEAFERENCE ANALYSIS PARAMETERS:

SITE #:

NAME; LATAON:

DISTANCE TO Os:
BEAR TO DS:

DS ERP:

DS FSPL:

AX. MAX GAIN:

DS SIGNAL LEVEL(dBm):

UNDESIRED STATION PARAMETERS AND RESULTS

SITE £

UNS ERP:
UNS DIST TO RX.:

BEAR TO RX:

UNS FSPL:

AEC. ANGLE:
RX. ANT, GAIN:
UNS SIGNAL LEVEL{dBm):

DU SUM:

(ITFS Allach1A)

Page 2 of 4

All Insertion lossas ln dB.
Ground bElovauon Above Mean Sea Lavel of transmilier site location In fael.
Helght of antonna radlation cenlerfine Above Ground Level In feel.

Maximum Elfactive Radlated Powar measurad In dBm, unloss atherwisa noted.

Numaric fsting of racalver sita locations as speciflad In (he {TFS application
enalyzed.

Spacliic tecsiver site namo and corresponding latiiude and longliude as
extractad from appropriate application.

Distance In milas lo Deslred Statlon transmitting site.
Bearing In dagrees to Deasired Station transmitling slie.

Desired Statlons Elfective Radiated Power as calcutaled lor tha approptale
angle of raceplion.

Free Space Path Loss calculated based on distance between desired station
lransmiiting site and analyzed recsiver slte. :

Recalve antenna gain ordented with main lobe directed towards desired station
lransmitting slta.

Calculated signal lnput level al recetve slie far desired stallon,

Comasponding sfle number as raferenced fn beginning interferance analysis.
Recsiver site informallon extracted from application.

Undesired Statlon Effoctlve Radlaled Power calculated for particular angle.
Distance In mileage belween Undesirad Statlon and receiver site.

Bearing In degrees to prolectad recalve sile,

)

Frea Spaced Path Loss cakutated betwean Undesired Station and recelver site
analyzed.

The discriménation angle calcutaled for Undasired Statlon.
Recsiver antenna gain {n direction of Undeaired Statfon.
Calcutated signal level of Undesired Stallon at racalver slte analyzed.

Caicufaled Desired {o Undaslred ratio for specific recsiver sile amalyzed.

(c) Copyright 1993
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ATTACHMENT 1
{ADS sSTUDY

GLOSSARY OF TERMS

TECHNICAL CHARACTERISTICS OF PAOPOSED (UNDESIRED) STATION:

STATION LOCATION:

CALL SIGN:

FCC FILE NUMBER:
FREQUENCY:

NORTH LATITUDE:

WEST LONGITUDE:
TRANSMITTER OQUTPUT POWER:
TRANSMISSION LINE LOSS:
MAX ANT. GAIN:

ANTENNA TYPE:

MAX ERP:

POLARIZATION:

ORIENTATION OF MAIN LOBE:

NUMBER OF ANTENNAS USED:
GROUND (EVEL:

ANTENNA RADIATION CENTER:

‘TECHNICAL CHARACTERISTICS OF DESIRED STATION:

STATION:
CITY/STATE:
CALL SIGN:

FCC FILE NUMBER:

FREQUENCY:

LATITUDE:

LONGITUDRE:

TX. POWER(dBm):

ANTENNA TYPEPOLARIZATION:

MAX ANT. GAIN:

Cily and State location of transmilter stie.

FCC Issyed call sign. Blank I a new stallon.

FCC Issued flla number. Blank If new station with no known assigned number.
Adual channel number or subgroup.

Transmitter geographike latitude.

Transmiller geographic longltude.

Quiput power In dBm before any losses.

All Insertion {osses in dB.

Maximum galn of transmiiting antenna in dBl.
Manufacturer and model of transmilling and antenna.
Maximum Effective Radlated Power In d8m.
Polarization of antenna.

Azlmuth of the maln radiation lobe In degrees; “OMNI® If Omnidireclional
antenna used.

Total number of transmil ground elevatlon antennas In use,
Ground Elevation Above Mean Soa Level of transmitler site in teet.

Helght of antenna radiation centertina Above Ground Lavel In feel.

Applicant, Pemmiltae or Licansee name as il appears on FCC appllication.
Clly and Stale locatlon of ransmitter stta.
FCC tssued call sign. Blank if a new station,

FCC Issued file number. Blank if @ new stalion with na known assicned
numbar.

Adual channel number or subgroup.

Transmitter geoqgraphic latitude.

Transmiller geographic longituds.

Oulput power In dBm befors any losses.

Manufacturer and model of transmilling antenna and comresponding polarization.

Maximum gain of fransmitling antenna In dBI.

(c) Copyright 1993



ANT AZIMUTH:

LINE LOS3S:
GL (. AMSL):
RAD CENTER (lt. AGL):

MAX ERP{dBm):

INTERFERENCE ANALYSIS PARAMETERS:

DESIRED STATION:

RADIO HORIZON:

DISTANCE TO DESIRED:

BEARING TO DESIRED:

DESIRED TO UNDESIRED STATICN FIGURES AND RESULTS:

AZIMUTH FROM DESIRED:

DISTANCE FROM DESIRED:

DESIRED FSPL:

DESIRED RECEIVE ANTENNA GAIN:

ERP. (dBm):

SIGNAL LEVEL (dBm):

ANGLE TO RECEIVE FROM UNDESIRED:

DISTANCE TO RECEIVER:

UNDESIRED FSPL:

RECEIVE ANGLE:

RECEIVE GAIN:
UNDES ER.P.:
SIGNAL LEVEL (dBm):

DY RATIC:

(MDS Attach 1)
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Azimuth of the main radlation loba in degrees; “OMNI" if Omnidirectional
antenna used.

All Insarticn iosses In dB.
Ground Elevaillon Above Mean Sea Lavel of transmitter site location in teel.
Helght of anlenna radkalion centeriine Above Ground Leve! in feetl.

Maximum Elfeciive Radlated Power measured in dBm, unless atherwise noted.

Company name and location of daslred station anatyzad.

Radlo horlzon for undesired station In miles including 30" raceiver height.

Disianco in miles 1o desirod statton tranamitling site {rom undesirad
statlon transmiiting sile.

Bearing in degrees to desired station transmiiling sile.

Bearing In degrees fraom dssired slatfon {ransmitling site to protected receive
sile locatlon,

Distance in miles from destred statlon transmitling sile to receiver location
analyzed.

Frea space path loss calculaled based on dislance between deslred siation
iransmilling site and analyzed racolve sile.

Recsive antenna gain ortenied with main {obe direcied lowards desired siation
transmitling site for maximum reception. Typically FCC standard antenna
utlilzed except where indicated.

Desired staiion effective radiated power In peinent direction.

Signat lavel of desired stallon signal af receiver site analyzed.

Bearing In degrees {rom undeslred transmilling slle lo prolecled recelve sila
location.

Distance in miles to deslred siation protecied recelve sile location.

Frea space path loss cafcufated lor dislance belween undesired station and
recelve site analyzed.

The discrimination angle calculated {or undesired stallon and main lobe of
receive site analyzed.

Recelvar antenna gain In directlion of undesired stetion In d8.
Undesired stalfon effective radlated powar calculated for pertinent angle.
Calculated signal level of undeslred statlon at receiver sile amalyzed.

Calculated dasired lo undesired rallo {or recsivec slla analyzed.

{c) Copynaht 1993



